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ABSTRACT 
Melody Yue Zeng 
 
AN IL-4-DEPENDENT MACROPHAGE-INKT CELL CIRCUIT RESOLVES 
STERILE INFLAMMATION AND IS DEFECTIVE IN MICE WITH CHRONIC 
GRANULOMATOUS DISEASE 
 
The immune system initiates tissue repair following injury. In response to sterile 
tissue injury, neutrophils infiltrate the tissue to remove tissue debris and subsequently 
undergo apoptosis. Proper clearance of apoptotic neutrophils in the tissue by recruited 
macrophages, in a process termed efferocytosis, is critical to facilitate the resolution of 
inflammation and tissue repair. However, the events leading to suppression of sterile 
inflammation following efferocytosis, and the contribution of other innate cell types are 
not clearly defined in an in vivo setting. Using a sterile mouse peritonitis model, we 
identified IL-4 production from efferocytosing macrophages in the peritoneum that 
activate invariant NKT cells to produce cytokines including IL-4 and IL-13. Importantly, 
IL-4 from macrophages functions in autocrine and paracrine circuits to promote 
alternative activation of peritoneal exudate macrophages and augment type-2 cytokine 
production from NKT cells to suppress inflammation. The increased peritonitis in mice 
deficient in IL-4, NKT cells, or IL-4Ra expression on myeloid cells suggested that each is 
a key component for resolution of sterile inflammation. The phagocyte NADPH oxidase, 
a multi-subunit enzyme complex we demonstrated to require a physical interaction 
between the Rac GTPase and the oxidase subunit gp91phox for generation of reactive 
oxygen species (ROS), is required for production of ROS within macrophage 
phagosomes containing ingested apoptotic cells. In mice with X-linked chronic 
         viii 
 
granulomatous disease (X-CGD) that lack gp91phox, efferocytosing macrophages were 
unable to produce ROS and were defective in activating iNKT during sterile peritonitis, 
resulting in enhanced and prolonged inflammation. Thus, efferocytosis-induced IL-4 
production and activation of IL-4-producing iNKT cells by macrophages are 
immunomodulatory events in an innate immune circuit required to resolve sterile 
inflammation and promote tissue repair. 
 
Mary D. Dinauer, M.D., Ph.D. – Co-chair 
Mark H. Kaplan, Ph.D. – Co-chair 
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